Postconditioning attenuates coronary perivascular and interstitial fibrosis through modulating angiotensin II receptors and angiotensin-converting enzyme 2 after myocardial infarction.
Postconditioning (Postcon) is known to reduce infarct size. This study tested the hypothesis that Postcon attenuates the perivascular and interstitial fibrosis after myocardial infarction through modulating angiotensin II-activated fibrotic cascade. Male Sprague-Dawley rats were subjected to 45-min coronary occlusion followed by 1 and 6 wk of reperfusion. Postcon was applied at the onset of reperfusion with four cycles of 10/10-s reperfusion-ischemia at the onset of reperfusion. Preconditioning (Precon) with two cycles of 5/5-min ischemia-reperfusion was applied before coronary occlusion. Postcon reduced angiotensin-converting enzyme protein and expression in the perivascular area and intermyocardium, coincident with the less-expressed angiotensin II receptor, type 1, enhanced angiotensin II receptor, type 2, and angiotensin converting enzyme 2. Postcon lowered the monocyte chemoattractant protein-1 and inhibited the populations of interstitial macrophages (60 ± 12 versus 84 ± 9.5 number per high-powered field [HPF] in control, P < 0.05). Along with these modulations, Postcon also downregulated transforming growth factor β1 protein and inhibited proliferation of α-smooth muscle actin expressing myofibroblasts (41 ± 11 versus 79 ± 8.2 number per HPF in control, P < 0.05), consistent with downregulated phospho-Smad2 and phospho-Smad3. Furthermore, the synthesis of collagen I and III was attenuated, and the perivascular-interstitial fibrosis was inhibited by Postcon as demonstrated by reduced perivascular fibrosis ratio (0.6 ± 0.6 versus 1.6 ± 0.5 per HPF in control, P < 0.05) and smaller collagen-rich area (16 ± 4.7 versus 34 ± 9.2% per HPF in control, P < 0.05). Precon conferred a comparable level of protection as Postcon did in all parameters measured, suggesting protection trigged by this endogenous stimulation can be achieved when it was applied either before ischemia or after reperfusion. These results suggest that Postcon could be selected as an adjunctive intervention with other existing therapeutic drugs to treat the fibrosis-derived heart failure patients after myocardial infarction.